Smallpox Handler's Lung by W H Morris Evans MRCS LRCP
and H M Foreman MBE MB MRCP (Sully Hospital, Glamorgan) In 1962, for the first time since the middle 1920s, South Wales experienced a comparatively serious outbreak of malignant smallpox. The first case, an immigrant Pakistani, was admitted to Penrhys Hospital, Pontypridd, in the Rhondda valley, on January 16, 1962. The last of the 54 notified cases, which were treated at Penrhys, at Heddfan Hospital, Bridgend, or at Blackmill Hospital, near Bridgend, was discharged on May 10, 1962. There were, in all, 17 deaths.
We were interested in the 'illness of contact' in the nursing staff. Of the 32 nurses who looked after these patients, all had been successfully vaccinated, the majority repeatedly. Major symptoms developed in 12, and of these 6 showed definite radiological abnormalities in the lungs, 3 with marked changes. These lung lesions in attendants have been noted previously (Howat & Arnott 1944, Lancet ii, 312) .
We suspect that these changes were similar in nature to those seen in farmer's lung, hence the tentative title of 'smallpox handler's lung'. The first symptom of progressive malaise developed nine to twelve days from the first date of contact with smallpox. This was followed four to six hours later by frontal headache, shivering, sweating (in many profuse) and general aches, especially in the lumbar area. This pattern was described by the nurses as 'just like flu but without the catarrhal symptoms'. Some developed a dry irritating cough within a period of three to four days with physical signs of prolonged expiration and scanty crepitations. Within this same period 2 nurses developed a rash resembling erythema multiforme, and another nurse a marked diffuse erythematous flush. Skin scrapings from the rashes and repeated nasopharyngeal washings were negative for variola virus. The febrile state lasted from three to ten days, with a rapid rise in temperature in the first twenty-four hours. This was intermittent between 990 F and 1030 F for two or three days with subsequent fall by lysis. The highest recording was 103.-4 F. Oxytetracycline and ampicillin, prescribed for those with respiratory signs, had no effect. Those with the most marked X-ray changes complained of slight exertional dyspnoea for a further six to eight weeks.
During the course of the illness in the 3 nurses showing the most marked radiological changes, the following investigations were carried out: Sputum: Numerous mononuclear leucocytes, but few eosinophils. No fungal hyphw were seen on wet smears. Cultures for tubercle bacilli proved negative. Blood counts: No leucocytosis; differential counts within normal limits. No excess of eosinophils. Sedimentation rate moderately raised. Blood proteins: No excess of gamma globulin; electrophoretic pattern normal. Tuberculin test: In 2 of the 3 nurses this remained positive. Immunological tests (Dr J Pepys, Department of Immunology, Institute of Diseases of the Chest): Double diffusion agar-gel tests showed no precipitating antibodies to a selection of fungal antigens or the smallpox vaccine. X-rays: The lung fields showed rounded opacities, 5-15 mm in diameter, of varying densities, in all zones, but mainly in the upper and middle zones (Figs I and 2) . These appearances persisted, unchanged, for six or eight weeks and subsequent clearing was slow.
We considered the possible causes of these X-ray changes to be: (1) An allergic reaction in these immune persons, to smallpox virus or scale dust from their patients. (2) Virus pneumonia. (3) Fungus or bacterial infection of the lungs.
With regard to (3), serial sputum tests for fungi and bacteria showed commensals only. Skin tests for aspergillus and monilia in a dose of 0 -ml (i.e. ten times normal) gave a positive reaction in all 3 nurses. However, we considered that the negative immunological serum tests and the clinical course of the illness made a fungal or bacterial infection unlikely in the presence of this degree of X-ray change.
With regard to virus pneumonia, serological tests for the usual virus antigens were negative. As these nurses had been recently revaccinated no useful information could be obtained by testing for antibodies to variola virus. Egg culture failed to isolate any virus from nasopharyngeal washings or sputum. All authorities consulted were of the opinion that actual invasion of the lung by the smallpox virus had never been proved and indeed there is no epidemiological evidence that this type of lung lesion is infectious. Twelve patients with mild smallpox who had been recently vaccinated were X-rayed but no abnormal changes were seen. It therefore seems unlikely that these lung changes were due to infection of the lung by variola virus.
From the small number of cases seen and the investigations carried out it therefore appeared more likely that the changes were due to an allergic reaction in the lung tissues between the antibodies of the immune host and some recently active antigen whose nature is unknown. We think it likely that the antigen was the variola virus inhaled by these nurses in droplets or scale dust from the patients. Routine bed-making during the scaling stage produces clouds of scale dust. Other possible antigens could have been contained in these scales, but detailed studies of them were impracticable. It appears that this allergic reaction is of the more chronic type, more akin to the condition seen in farmer's lung than to the acute type seen, for example, in tropical pulmonary eosinophilia due to filaria invasion. However, from the investi-gations carried out the condition differs from farmer's lung in the following respects: (1) Dyspncea was not a marked feature. (2) These papers will be published in Clinical Radiology.
A discussion was held on the subject of Ultrasonics, and was opened with the following papers:
An Ultrasonic Scanner for the Localization of Brain Tumours Dr C A Greatorex (London) Pulsed Ultrasound -Some of its Clinical Implications Dr J Ambrose (London) Ultrasound in Cardiology Dr Sven Effert (Dusseldorf) Ultrasonics Tomography Professor E H Howry (Denver, Colorado) and Dr D Gordon (London) Abstracts of these papers will be published in the British Journal of Radiology, April 1963 9'
